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INTRODUCTION
The past two decades have witnessed banking and financial crises at a higher frequency than during the previous decades and with considerable costs to the economy. During past crises, the blame was often laid on macroeconomic policies, especially on fiscal policies and unsustainable, rigid exchange rate policies. Many, however, have passionately argued that bank regulators too should do more to ward off crises in the banking system. Borio (2003) , in particular, underscored the need to strengthen two core and integrated components of the prudential regulation. The first is the micro-prudential element, which concentrates on the stability of banks. The second, the macro-prudential component, is concerned with preventing systemic crisis in the banking system.
Many have argued (including Borio 2003) that regulation has hitherto focused too much on the micro and too little on the macro. Understanding macro-financial links is also in concert with the increasingly recognized twin objectives of monetary and financial stability. Increasing competition and integration of the financial sectors globally have been underlined as factors behind the surging interest in this twin stability (Borio 2006) . In addition, the rise in the frequency of financial crises has fueled the process.
The significance and therefore the need to strengthen prudential regulation of the banking system appear to have been well understood in the aftermath of the 2007-2008 global financial crisis. One much-debated shift in policy paradigm following the global financial crisis has been the increasing acceptance of the concept of macro-prudential policy, which takes into account the interconnectedness of the financial institutions, as well as between the financial sector and the economy, often referred to as macro-financial links.
For Asian policymakers, the intricate links between macroeconomic performance and financial stability have been recognized and appreciated since the 1997 Asian financial crisis. Numerous reforms of the financial sector have been initiated during the past decade. By and large, the outcomes have been encouraging and contributed to a much-healthier financial sector, especially banking. The capital position, liquidity position, and profitability of the banks in major East and Southeast Asian economies have strengthened greatly in recent years from the conditions prevailing in 1997 (Table 1) . 
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But no crises are exactly alike. New lessons, challenges, and debates have emerged from the global financial crisis. While the macroeconomic orientation is not new and has always been in the classic toolkit of central banks for ensuring financial stability, the current explicit articulation and specification of such a tool as a global standard is new. The prime objective of this study is to present a broad review and analysis of the efforts by the central banks of key Asian emerging markets to strengthen their prudential regulations, particularly the macro-prudential component of such regulations.
The rest of the paper is organized as follows. To show the importance of prudential regulation, evidence of macro-financial links is discussed in Chapter 2. Chapter 3 looks at macro-prudential regulations implemented by Asia's emerging markets. Section 4 analyzes the importance of stress testing and the challenge of carrying out stress tests. Around the globe, efforts have been made to improve stress testing capacities at the level of commercial institutions and at the level of supervisors. This section focuses on what has been achieved in East and Southeast Asian emerging markets, and then reexamines present and future challenges to strengthen the stress testing capacities in these countries. Section 4 explores the crucial issue of cross-border supervision. Given the globalized financial institutions in Asia, the ability to conduct comprehensive stress testing depends on the quality of the supervision of these institutions. Section 6 examines efforts taken by Asian central banks to beef-up their capacity to manage liquidity in their banking system. Lastly, Section 7 presents the hotly-debated policy measures to shift from an efficient capital adequacy ratio to one that stresses robustness. Brief concluding remarks end the paper.
MACRO-FINANCIAL LINKS
In the decade prior to the 2007-2009 subprime crisis, central bankers around the globe had become confident they had been able to manage economic fluctuations, including inflation.
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The importance of macro-financial links for Asian central banks is evident by their swift measures taken to incorporate financial stability as a key objective. Many economies, such as Malaysia; Singapore; Sri Lanka; and Taipei,China, for instance, have added financial stability as one of their central banks' statutory objectives. Similarly, central banks in more Asian countries, such as the Philippines and the Republic of Korea (hereafter Korea), have proposed amendments to their Central Bank Act to include financial stability in their mandates.
The success of these monetary authorities around the globe in achieving moderate singledigit inflation led central bankers to believe that they had not only conquered inflation, but that they could also minimize the booms and busts of business cycles. Financial imbalances were hidden, however, behind the stable inflation environment. Deepening financial liberalization and the tightening of global financial integration not only made it more difficult to detect imbalances, but, more importantly, it eased the spread of the financial crisis, as seen over the last several years. Therefore, in these changing financial landscapes, the success of monetary and macroeconomic policies hinges on the ability of policymakers to design monetary policies that take into account the links between the rest of economy and the financial sector, often referred to as macro-financial channels.
6 Gray, Merton, and Bodie (2007) have argued that the existing monetary policy frameworks are "ill-suited" for current economic conditions because their focus is limited to the monetary system. Their view is not new and has been expressed in many earlier studies. Houben, Kakes, and Schinasi (2004) for instance said that "a financial system is in a range of stability whenever it is capable of facilitating (rather than impending) the performance of an economy, and dissipating financial imbalances that arise endogeneously or as a result of significant adverse and unanticipated events." This broader definition of financial stability moves beyond that of the monetary system, which simply focuses on individual banks in the banking system, to the system in its entirety and the links from the financial system to the real economy (Woolford 2001 ). Bayoumi and Melander (2008) provided a basic framework (Figure 1 ) to consider the transmissions and implications of macro-financial links. The study examines interconnectivities between real sectors (investment activities) and strength of financial institutions to explain the global financial crisis in the US. The authors assumed an adverse shock would lead to deterioration in the quality of bank capital and capital adequacy levels. In turn, banks would be forced to alter their lending standards. A credit crunch would follow, which would weaken investment and spending, causing income to fall. The study also emphasized the second round or the feedback effect. An economic slowdown would weaken demand for credit. Concurrently, the deterioration of collateral during an economic crisis would worsen the quality of the bank's capital. Hence, more feedback effects would be likely to take place, depending on the severity of the economic and financial crisis. Accepting the macro-financial link, such as the one proposed above, is arguably the least difficult part. Estimating the impacts of these feedback loops is not a simple task, however. During a crisis, the occurrences of a few rounds of adverse feedbacks between the macroeconomic environment and financial conditions are common-also known as rounds of vicious circles. The consequences of the feedback effects associated with this macrofinancial link on the effectiveness of monetary policy in particular have also been known to be amplified by the pro-cyclical nature of the financial system. Financial institutions have shown that they are vulnerable to aggressive lending when times are good; only to slash 7 lending when growth slumps. This behavior amplifies the impact of the economic cycle on bank lending and is termed "pro-cyclicality." The global financial crisis underscored the severity of the boom and bust consequences of the pro-cyclicality feature of bank lending in particular and the investment activities of the financial institutions in general.
To expose the incidence of "procylicality," past studies estimated the degrees of correlation between credit growth and gross domestic product (GDP) growth. As explained by Craig, Davis, and Pascual (2006) , real GDP growth is considered a standard measure of the business cycle, while real credit growth reflects the role of the financial sector in the cycle. Based on the data series of 11 Asia-Pacific economies, their study claimed that the correlation of credit to GDP is much stronger on average when growth is weak, suggesting that procyclicality is greater during a recession. Figure 2 demonstrates that relationship in the case of Indonesia. 2 Similar trends can also be seen elsewhere in Asia.
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Figure 2: Annualized Credit Growth and GDP Growth in Indonesia
In addition, the presence of pro-cyclicality is also confirmed by the established relationship between accumulations of household debt and GDP growth rates (Figure 3) . A simple regression equation relating the two variables indicates that a rise in GDP in purchasing power terms (PPP) per capita contributes positively and significantly to a rise in the household debt-to-GDP ratio across the 17 countries, including those in Asia (Nakornthab 2010) .
(%)
Source: CEIC database and author's calculation
The procyclical nature of the financial sector can also be seen in the relationship between credit growth and asset price (particularly real house prices). As Figure 1 shows, the robust 2 Unlike past economic and financial crises, the financial institutions in Indonesia and most of its neighbors had strong capital positions and good liquidity during the peak of the subprime crisis. The strong balance sheets of banks minimized the "procyclicality" impact of the economic slowdown. 3 The co-movement between GDP growth rate and credit growth can also be seen in other East Asian and Southeast Asian economies. For brevity, only the case of Indonesia is presented here. 8 supply of bank loans and credit stimulated spending, especially during the years of soaring economic growth. In Asia, the property market has been attracting a large share of home and commercial loans. Consequently, the availability of such loans during times of strong growth fueled concerns about the emergence of a property bubble. Figure 3 illustrates the possible link between the availability of loans on home prices in Taipei,China. Similarly, the booms and busts of property prices in major Asian economies, such as the Philippines; Singapore; and Taipei,China have been found to be linked to the economic cycles (Nakornthab 2010) . Craig, Davis, and Pascual (2006) warned that the correlations between property prices and credit growth are often asymmetrical in relation to the economic cycles in Asia. The study shows that property prices are more highly correlated with credit during a downturn. Interestingly, the recent global financial crisis has largely been the exception. Mostly due to the strong balance sheets of domestic banks contributing to sustained credit expansion, the correlation between economic downturn and falling property prices has not been as strong in some Asian economies, particularly in Southeast Asia. Prenio (2008) reviewed ratings of banking assets in the Philippines during different economic cycles. The study shows that the percentage of banking assets that were downgraded surged following the 1997 Asian crisis (Table 2 ). The percentage of downgrades increased until 2002, before stabilizing and then declining marginally from 2003 onward when the country's GDP saw a period of stronger and more stable growth. Fortunately, less than 12% of universal banking assets of the Philippines at that time were 9 subject to external ratings under Basel II regulations. Hence, the economic downturn and the downgrading of ratings had a limited impact on the banks' capital requirements. It could have been different if a major share of bank assets had been subject to external credit ratings. In that case downgrades could have adversely impacted the capital adequacy position of the banks, which in turn would have resulted in a reduction of lending and real economic activity. The globalized banking system is another factor that needs to be recognized when assessing the impact of links between macroeconomic policies and financial market conditions. Studies show that while lending by small banks appears to be highly responsive to monetary policy shocks, the same is not true for larger banks. One explanation is that large banks may be more able to substitute reservable deposits with other external sources of funds (Cetorelli and Goldberg 2008) . The same study also shows that large US banks with a global network are insulated from domestic monetary policy adjustments. But this does not necessarily imply that monetary policy transmission has become ineffective. Indeed, Cetorelli and Goldberg (2008) claim that the effects on lending of US monetary policy are easily underestimated if one only examines its impact on the local economy. Their 10 study examined the response of the foreign affiliates of these US banks to a change in domestic monetary policy, and found evidence to suggest there is an international mechanism for transmission of monetary policy. Cetorelli and Goldberg (2009) demonstrated that adverse liquidity shocks to developed-country banks, such as those that occurred in the US in 2007 and 2008, reduced lending in emerging markets through a fall in cross-border lending to banks and private agents and also through a fall in parent banks' support of foreign affiliates. The globalization of the banking system is not a new phenomenon in Asia and has increased over the past decade. Siregar and Choy (2010) found that international bank lending from private banks in seven Organisation for Economic Cooperation and Development (OECD) countries to nine East Asian economies fluctuated in tandem with the economic performance of the recipient countries. Accompanying the collapse of growth in major East Asian economies was a sharp decline in loans from commercial banks based in these seven OECD countries. The hardest hit economies, namely Indonesia, Korea, Malaysia, the Philippines, Thailand, which had experienced net private inflows averaging around US$160 billion per annum in 1995 and 1996, saw foreign liabilities drop by around 45% in 1998, as international banks were unwilling to roll over existing loans. Siregar and Choy (2010) examined plausible push and pull factors of the OECD banks' claims on the East Asian economies. Among the key factors, they found that trade between the Asian countries and the OECD economies in question contributed greatly to the flows of crossborder bank lending, again underscoring the importance of macro-financial links.
By the end of 2008, arguably the peak of the global financial crisis, several Asian economies turned from net debtors to net creditors. The gap between international interbank liabilities and assets has widened since September 2007. Australia, Indonesia, Korea, Malaysia, and Viet Nam saw a large buildup of net international interbank debt, suggesting capital inflows in this category, while Hong Kong, China; Japan; Singapore; and Taipei,China saw large outflows. The combination of major roles of foreign banks in the local economies and local banks in the global financial markets has complicated efforts to estimate the feedback effects transmitted by macro-financial channels.
FORGING AHEAD WITH MACRO-PRUDENTIAL REGULATIONS IN ASIA
In the present global financial landscape, prudential regulations have been a key option under consideration. The importance of macro-prudential instruments has been increasingly recognized as it is realized that conventional key policy interest rate manipulation is too blunt an instrument. "Micro-prudentialists" argue that a sound financial system requires sound institutions. Naturally, the proximate objective of the micro-prudential approach is to limit distress on financial institutions. This approach assumes that risk is exogenous-a partial equilibrium view. In contrast, "macro-prudentialists" maintain that in certain situations a rational course of action of an institution could result in undesirable aggregate outcomes. Based on the belief that risk is in part endogenous to the financial system, the objective of the macro-prudential approach is to limit the risk of financial distress to the economy Despite such opposing views, macro-and micro-prudential instruments are intertwined. The key part of macro-prudential instruments is to employ existing micro-prudential tools to ensure a sound financial system. Macro-prudential measures can be categorized into three primary groups. The first are price and quantity-based measures designed to limit credit expansion. Reserve requirements and credit ceilings are typical measures. The second group of regulations is aimed at maintaining the quality of loans. Typical measures are loanto-value ratios, debt-to-income rules, limits on currency mismatches, and improved credit 11 information. The third group of measures focuses on strengthening the resilience of the banking system to balance sheet shocks (assets and liabilities). Capital adequacy requirements and rules on the composition and types of foreign borrowing are some of the measures in this category.
The Committee on the Global Financial System (CGFS 2010) further classifies macroprudential instruments by types of vulnerability in the financial system. To manage the leverage position of the banking system, capital ratio, risk weights, provisioning, credit growth, loan to value caps, and maturity caps are some of the macro-prudential instruments to be used. On liquidity risk or market risk, authorities can consider one or a combination of the following macro-prudential instruments: liquidity or reserve requirements, foreign exchange lending restrictions, and currency mismatch limits. Last, but not least, is the vulnerability arising from interconnectedness. To mitigate such exposure, concentration limits, systemic capital surcharges, and strict policies regulating bank subsidiaries are instruments to be considered.
The enforcement of macro-prudential measures to manage credit cycles is not a new phenomenon in Asia (Table 3 ). Since the 1997 crisis, authorities in Asia have collectively enforced macro-and micro-prudential regulations to supplement their monetary policy measures. One target area has often been to manage loan and credit extensions to the property market. Given the typically high profit margins from property credit and loans, policy rate adjustments have long been found to be insufficient to tackle strong credit expansions. The objective of these prudential measures has also been to prevent systemic risks for overall financial stability, as seen in the 1997 crisis. 1995-1998 2005, 2008, 2009 1997-1998 1995-1997 Mongolia 2008 Note: LTV = Loan-to-value ratio; Capital = capital requirements and reserve requirement; provision = loan provisioning rules; lending criteria = limits on debt repayment-to-income, debt repayment-to-debt or credit line-toincome ratio; exposure limit = credit exposure to a sector.
Source: SEACEN Questionnaire Survey (October 2010 ).
In recent years, such macro-prudential measures have been adopted to supplement macroeconomic policy measures by the authorities in their efforts to shift away from 12 generally expansionary policy stances during the peak of the global financial crisis. Instead of relying on interest rate policy adjustments, a combination of loan to deposit ratios and reserve requirement policies has been enforced by Bank Indonesia, for instance, to manage credit growth and risk taking in the domestic banking sector. As in the past, the primary objectives of the recent macro-prudential measures have been to manage pro-cyclicality and to reduce interconnectivity and systemic risk. To a large part, Asian central banks, like other central banks globally, closely monitor pro-cyclical movements in debt and leverages, especially those related to asset markets such as the property market. Singapore's objective, for example, has been to ensure a stable and sustainable property market where prices move in line with fundamentals. In February 2010, the loan-to-value (LTV) limit for housing loans extended by financial institutions was lowered to 80%. To discourage speculative "flipping" of properties, a Seller's Stamp Duty on all residential properties bought and sold within one year was introduced. In August 2010, the holding period for imposition of the Seller's Stamp Duty was increased from one year to three years. Singapore also tightened rules to ensure public housing is used as it should be, namely for occupation by the owner.
Bangko Sentral ng Pilipinas has also enforced LTV ratio requirements as a tool to limit risk exposure of the banking sector to the property market. To limit excessive investments and speculative activity in the residential property market; effective from 3 November 2010, home loans approved by financial institutions and development financial institutions (financial cooperatives) to borrowers who hold two home loan accounts will be subject to a maximum LTV ratio of 70%. The Bank of Thailand has also implemented such an adjustment LTV cap.
To manage interconnectivity and risk exposure, Bank Indonesia (BI), on the other hand, monitors daily liquidity positions of banks, especially institutions that are expected to have systemic and economic-wide implications. Commercial banks in Indonesia are also prohibited from extending loans to a single affiliated party by more than 10% of the total capital of that borrowing firm. Prohibition of complex derivative asset trading has also been enforced by a number of Asian central banks. Nepal Rastra Bank, for instance, imposes limits on investments, except for government and central bank securities. Another typical prudential measure to manage interconnectivity is limiting sectoral credit and interbank placements.
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A set of macro-prudential regulations has also been implemented to manage the impact of capital inflow surges, especially since the second half of 2009. To reduce short-term volatility, BI introduced in June 2010 a one-month holding period for its certificate (SBI) purchased in primary and secondary markets. Prior to this, BI began to shift the maturity structure from one month to 3-and 6-month tenors, and from weekly to monthly auctions. Longer maturity SBIs-SBI-9 months and SBI-12 months-were being considered at the time of writing in late 2010, with the purported aim of lengthening the maturity profile of investors. In November 2009, Korea imposed tighter regulations on currency trading, including new standards for foreign exchange liquidity risk management, restrictions on currency forward transactions of non-financial companies, and mandatory minimum holdings of safe foreign currency assets by domestic banks. These policies followed an earlier move to curb speculative foreign exchange transactions. In July 2010, to clamp down on
The Central Bank of Sri Lanka introduced the Direction on Maximum Amount of Accommodation regulation in 2007, to limit a bank's credit exposure to any person or company, or to any groups of people or companies.
13 speculative foreign exchange trading by investors, the minimum amount of deposits for foreign currency margin trades was raised to 5% of the transaction value from 2%.
STRESS TESTING
Basic Framework
Stress testing (ST) is accepted as an integral component of macro-prudential tools. It is increasingly becoming a focal part of risk management tools. The term ST is a generic one, often used to describe various techniques and procedures employed by financial firms to gauge their "potential vulnerability to exceptional but plausible" events (Blaschke et al. 2001; Sorge 2004) It is an instrument for financial institutions to assess their risk profile and for supervisory authorities to examine the stability of the banking system. Federal Reserve Bank chairman, Ben Bernanke, argued in a speech in 2010 that "stress tests are a good way to augment models and other standard quantitative techniques for risk management. And they force bankers to think through the implications of scenarios that may seem relatively unlikely but could pose serious risks if those scenarios materialized."
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ST is an integral part of Pillar 1 and Pillar 2 of Basel II. Under Pillar 1 on minimum capital requirement, stress testing is a vital instrument to assess credit risk, market risk, and operational risk. Furthermore, the Pillar 1 framework requires banks using the Internal Models Approach to determine market risk capital to have in place a rigorous ST program. Similarly, banks using the advanced and basic internal ratings-based (IRB) approaches for credit risk are required to conduct credit risk ST to assess the robustness of their internal capital assessments and the capital cushions above the regulatory minimum. Under Pillar II on Supervisory Review Process, ST is required to measure interest rate risk, credit concentration risk (potential over-exposures to a specific class of asset, borrower, industry or region), and counter-party credit risk.
There are two ST techniques. The basic one is the sensitivity test, and the more popular one is scenario analysis. The difference between the two is that the sensitivity test focuses on the impact on a portfolio's value of a particular risk factor, such as interest rate or exchange rate risk. One frequently highlighted shortcoming of this approach is the lack of plausibility. Furthermore, critics point to the difficulties in separating one risk from another, and financial institutions often face multiple risks simultaneously.
Scenario analysis is seen as the leading ST technique due to its advantages over sensitivity analysis. To start, it is more realistic as it considers a number of risk factors simultaneously. Furthermore, this technique allows for a wide range of plausible selections. One is historical scenarios to replicate historical episodes of stress, such as Black Monday in 1987, the 1997 Asian financial crisis and the 9/11 terrorist attacks. This scenario's shortcoming is that no previous crisis has been repeated. A hypothetical scenario is another option where a plausible event that has not yet happened is considered. The advantage of this approach is with its flexibility to be more relevant to the individual bank's risk profile. But constructing a realistic and comprehensive hypothetical scenario can be a challenge.
In addition, ST can be carried out via two approaches (Table 4 ). The first one is known as the top-down approach, and the second is the bottom-up approach. The top-down approach is conducted by the supervisor of the banking sector. Given the available data supplied by 14 member banks to the supervisor, different ST scenarios to measure credit risk exposures, in particular of each bank and the overall banking system, can be performed. Because they are executed and designed by a single institution (the supervisor of the banking sector for instance), the results for each bank are comparable. Furthermore, given the availability of data, this approach should be able to capture potential contagion effects. In contrast, bottom-up ST is carried out by each bank with scenarios pre-defined by the supervisory authority. This approach is more advantageous because of the richer data sets a bank has as well as its more comprehensive understanding of the market and liquidity risks. But comparing the outcomes of the bottom-up approach can be difficult. Under the bottom-up approach, each bank has the latitude to select its methodologies and to apply its unique databases. Kishan and Opeila (2000) showed that loan supplies of poorly capitalized banks reacted more sensitively compared with well-capitalized peers. If the financial stability of banks differs, the transmission of monetary policy is likely to be adversely affected (De Graeve, Kick, and Koetter 2008) . Furthermore, because of the limited availability of data on the banking system and its focus on each bank, this approach will not be able to capture comprehensively the contagion effect and the macro-financial feedback effects. Therefore, the standard practice would be to perform a top-down and a bottom-up approach.
In short, several pre-requisites have been underlined to ensure ST quality. • Participated in the stress testing component of the Financial Sector Assessment Program, a joint undertaking by the IMF and the World Bank.
• Developed macroeconomic credit risk model to be used in top-down assessment of macrocredit scenario
In 2008:
• Issued supervisory scenarios, including subprime crises; various macro-credit scenario, market and liquidity scenarios to commercial banks. These banks were expected to assess impacts via bottom-up approach.
In 2009:
• Required foreign banks' branches in Thailand to perform liquidity stress testing in the second half of 2009.
• Issues Pillar 2 guidelines which include stress testing in the second half of 2009.
In 2010:
• Developed examination guidelines on credit risk, market risk and interest rate risk in banking book and liquidity stress testing.
• Development of sectoral credit risk models, namely corporate models, personal loan models, property loan models, and housing loan models. (Table 6 ). The implementation of foundation internal rating base (IRB) for examining credit risk in major economies in Asia and Pacific is at an early stage ( Table 7) . The standardized approach has been implemented in most economies, but the datelines to push for foundation IRB and advanced IRB vary from 2008 to 2010 for most countries, with the exception of India where it is 2012-2014. 
Philippines
Ranges for baseline and stress scenario via: (1) Domestic GDP growth rate; (2) interest rate; (3) inflation rate; (4) remittance growth rate; (5) exchange rate (against the US dollar).
Singapore
Various macroeconomic shocks; shocks to global economy; dividend payouts and earning projections over stress horizon.
Taipei,China (1) Fall in revenues of corporate borrowers; (2) decline in real income of household borrowers; and (3) decline in property collateral.
Thailand
Ranges for baseline and stress scenario via: (1) Domestic growth rates of GDP and its various components; (2) interest rate; (3) inflation rate (core and headline); (4) exchange rate (against the US dollar); (5) crude oil price; (6) trading partner GDP growth rates. Similarly, the sophistication levels of the financial sectors govern the selections and designs of the scenarios for other types of shocks. The scenarios for the trading risk component of market risk and liquidity risk are influenced by the ranges of the menu of financial assets being traded. In Hong Kong, China, for instance, the scenarios would include a sharp shock to prices of structured financial asset, while for most emerging markets in Southeast Asia, the offering of structured products have been either tightly regulated or prohibited.
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There are several immediate challenges to the improvement of ST by the Asian central banks and commercial banks, particularly from the emerging markets. The first challenge is the availability of quality data. Limited high frequency and long time-series data at disaggregated levels prevent efforts to expand scenarios that can be tested, and therefore the comprehensiveness of the analyses that can be generated.
The second limitation with ST carried out by the relevant institutions in Asia is due to the models applied. As indicated before, the systems of models are relatively simplistic. They are mostly linear model equations, which may be suitable to examine risk exposures during "normal" economic circumstances, but not during times of economic crisis. The relatively simple set of models being applied by the monetary authorities, and central banks and the commercial banks in major economies in Asia have not incorporated the feedback effects. Different risks are frequently being treated and evaluated separately. As discussed earlier, the absence of feedback effects suggest that the ST results of these economies did not take into account second-round effects and critical systemic effects. Data and model limitations are the fundamental weaknesses in infrastructure and have been found to limit the ability of banks to identify and aggregate exposures across the wider financial system (BCBS, 2009).
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A further critical shortcoming with the implementation of ST by commercial banks in emerging markets in Asia is the lack of appreciation and commitment of the senior management of these banks. But this weakness is present globally, i.e., not unique to commercial banks in Asia. BCBS (2009: 8) claims that: "Prior to the crisis, stress testing at some banks was performed mainly as an isolated exercise by the risk function with little interaction with business areas. This meant, amongst other things, business areas often believed that the analysis was not credible." Often commercial banks carry out internal ST mainly to comply with the requests of the supervisory authority. In By the same token, for the ST to be credible, the monetary authorities must ensure transparency of the entire process. An important aspect to be considered regarding ST is the disclosure of results. ST results may be disclosed to the public in three ways (Tarullo 2010) namely: (i) by full disclosure of the release of detailed formation about the methodology and banks' specific outcome; (ii) through the release of detailed information but without specific results of individual banks (this is a more systemic approach); and (iii) through the release of aggregate results with forward looking assessments of the financial system. But it is also important to realize that over disclosure may be damaging, especially for economies that are reliant on the role of banks as financial intermediaries (e.g., in Europe and Asia versus the US) (Nagy 2009 ). Because of its complexity, industry practitioners caution against the risk of misinterpretation of ST results by the public. If the support mechanisms are not made explicit beforehand, conducting tests publicly would not be recommended as it could lead to greater uncertainty and could even potentially destabilize markets (Kirchfeld and Clark 2010) . Nagy (2009), however, points out that past experiences show that market reactions to test results have been positive. Similarly, Tarullo (2010) argued that the more frequent the release of test results, the better for the market as regular detailed disclosure is less likely to result in unpleasant surprises. Table 8 shows the features of participation, frequency, and the dissemination process of ST among select SEACEN economies. As expected, a range of ST practices are being implemented in these countries. To ensure comprehensiveness of the testing, at least 60%, and in some cases as much as 100%, of the commercial banks are required to participate. Taipei,China and Thailand carry out tests annually, while others pursue a more frequent examination (quarterly and monthly). Based on the survey by The SEACEN Centre, a majority of the SEACEN central banks have no plans to publically disseminate the test results. Bank Indonesia, Bank Negara Malaysia, and the Central Bank of the Philippines partially disclose the aggregate results via their Financial Stability Review reports. Given the interconnectivity of the financial industry with corporate and household sectors, should the central bank and monetary authority consider conducting stress testing on those two sectors as well? In particular, recognizing the trend of household and corporate debt and increasing exposure to the banking sector, Bank of Thailand, for instance, has started to ST the household and corporate sector to boost its capacity to achieve and manage financial stability in the country.
A comprehensive analysis of ST results may also require systems thinking beyond national borders by taking into account international links and dynamics. As the recent case of structured credit and credit derivatives markets shows, the scale of crossborder banking is growing and has the potential to transmit shocks from one country to another on a large scale. ST modeling has not reached that level of sophistication to take into account cross-border dynamics. But supervisors can share vital cross-border information regarding their domestic financial situation. Cross-border banking will be discussed next.
SUPERVISION: BEYOND THE BORDERS
As highlighted above, having comprehensive information on the exposures of banks' balance sheet to shocks arising from macroeconomic conditions (internal and external) and activities of other financial and non-financial institutions is vital for the success of stress testing of each bank in particular and at the level of the banking system in general. Efforts have focused on tackling the urgent need to strengthen the apparatus related to supervision of the bank and non-bank financial institutions.
For the Asian economies affected by the 1997 financial crisis, the struggle to augment supervisory capacities on the financial institutions started immediately after the crisis. Following the crisis, the debate turned to the need to have a more integrated financial supervisory system domestically to keep up with the advancement of the banking industry (Siregar and James 2006) . Banks no longer provide conventional services, such as savings and loan. Their provisions have included investment and insurance services. Furthermore, the challenges facing the central bank as bank supervisor include possible inconsistencies between monetary policy objectives, the objectives of prudential supervision, and the objective of promoting a particular sector of the financial service industry. Past financial crises around the globe, including those experienced by developed economies, taught us that the objective of promoting a particular sector of the financial service industry is often dominant. In the 1980s, the US thrift industry suffered massive losses partly because the industry's prudential supervisor, the Federal Home Loan Board, was also in charge of promoting the housing industry. The 1997 Asian crisis highlighted how efforts to rescue troubled banks and corporations resulted in soaring inflation and "meltdowns" of currencies, particularly in Indonesia. In many emerging markets of Asia, the central bank continues to play a critical role as agent for development and there has always been strong political pressure to support small-and medium-sized enterprises. A assessment of this policy should be carried out to prevent future losses.
The recent US experience underlines the need to reinforce coordination among the domestic financial supervisory agencies (Wall 2009 ). The US Securities and Exchange Commission (SEC) is responsible for setting up accounting policies to assist investors in making informed decisions. The SEC believes that reported net income in each period should fairly reflect the results of the firm's operation for that period. The Federal Reserve Bank regulatory agencies, on the other hand, which are responsible for the prudential supervision of commercial banking regulations, believe that banks should build up loan loss reserves during good periods to cover losses that are likely to be incurred during weaker economic conditions. The two conflicting approaches could easily lead to inconsistent policies of reporting. Furthermore, in countries such as the Philippines and Indonesia, the establishment of a financial sector forum (FSF) has played a major role in promoting greater coordination of the supervisory agencies of financial institutions. The FSF aims to facilitate regular consultations and exchange of information among its members relating to the supervision and regulation of financial institutions. Its members are the central bank, the securities and exchange commission, and the deposit insurance agency. In Indonesia, the ministry of finance is also a member of this FSF.
The global financial meltdown pushed the envelope on banking supervision and regulation. The presence of multinational banks, including the newly emerging regional multinational banks, forced the central banks to go beyond their borders and to get involved in cross-border supervision arrangements. As discussed, the globalized banks play a crucial role in the international transmission of monetary policies and economic shocks around the world. Naturally, cross-border cooperation and coordination will become increasingly vital as banking systems become even more globally integrated. 10 The college of supervisors offers a potentially effective method to aid cross-border policy cooperation and coordination.
The effectiveness of various prudential measures to supervise cross-border financial institutions must therefore be improved with adequate crosscountry supervisory cooperation and coordination to avoid loopholes, such as currency substitution, or switching from domestic lending in foreign currency to direct foreign credit.
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A recent survey by the SEACEN Centre identifies regional and global banks that have strong presence in major Asian economies (Siregar and Lim 2010) . Hong Kong Shanghai Banking Corporation (HSBC), Citibank, and Standard Chartered Bank are among the three major international banks that have wide and extensive networks of branches in Asia (Table 9 ). In addition to these three international powerhouses, multinational banks have also emerged in the region. From Malaysia, the Malaysian Bank (Maybank), the CIMB Bank of Malaysia, and
The college of supervisors is defined as permanent, although flexible, structure for cooperation and coordination among the authorities of different jurisdictions responsible for and involved in the supervision of the different components of cross-border banking groups (Committee of European Banking Supervisors [CEBS] 2010). As a general rule, the establishment of a supervisory college should be considered for significant financial institutions in size, their interconnectedness with other components of the financial system, and the role they play in the market, i.e., the extent to which it may cause systemic impact on the country's financial system, thereby affecting the region's financial stability.
Rashid Hussein Bank 10 As the global financial crisis shows, the lack of information on cross-border risk exposure resulted in under-appreciation of systemic risks and connections by supervisors and regulators (Kodres and Narain 2009). have expanded their networks beyond the major Southeast Asian countries. A number of Singaporean banks, namely the Development Bank of Singapore, the United Overseas Bank, and the Overseas Chinese Bank Corporation, have achieved similar success in becoming regional banks. The domestic banks have a presence only within the country
Monetary Authority of Singapore A number of issues and challenges have been recognized by Asian central banks and monetary authorities during their participation in various colleges of supervisors. Some challenges are not particular to the Asian central banks, but are shared by many others globally. To start, it is imperative that information exchange be a two-way process and reflects the needs of the authorities involved to ensure effective prudential supervision. But supervisors may face legal and constitutional constraints to the sharing of vital information. Furthermore, given the sensitivity of the information to be shared, supervisors need to weigh and balance issues pertaining to national interests. In some circumstances when problems arise, there may be a divergence of interests where the home or host supervisor seeks to ring-fence problems at the national level and hence impede the early detection of emerging group-wide, cross border problems. Some central banks in Asia have also expressed concerns over differing levels of development of supervisory approaches and staffing capacity readiness.
The home and host countries issue may also arise due to the importance of the relevant financial institutions. For instance, a global financial institution may be deemed systemic and significant for the host supervisor of country A. Yet, for the home supervisor, the presence of its global financial institution in country A is only an insignificant share of the financial institution's global activities. 
LIQUIDITY RISK MANAGEMENT
As such, one may apply the principle of proportionality (Trichet 2007) . The principle of proportionality ensures efficiency and effectiveness as the supervisory relationship is structured so that a greater role is given to supervisors where the targeted group entities figure prominently in the jurisdictions (e.g., asset size). In this way, Trichet (2007) argues that potential incentive problems can be reduced.
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The importance of liquidity for the well-functioning and stability of the financial sector has been frequently underscored by past financial crisis. The recent global financial crisis reaffirms the importance of liquidity. Massive and rapid provision of liquidities into the interbank markets during the financial crisis by the central banks and monetary authorities around the world has been credited with the relatively faster than expected economic recoveries. The central bank's role as provider of market liquidity during disorderly and illiquid markets has been referred to as that of the market maker of last resort (MMLR). In a study, Buiter (2008) compares and contrasts the effectiveness of MMLR policies across a number of central banks in developed economies, namely, the Bank of England, the European Central Bank, and the Federal Reserve Board system. The policy measures to manage liquidity during the crisis have indeed been costly. Provision of the liquidity in the interbank market against credit-risky collateral has been actively pursued during the past few years and has placed central banks' balance sheets at risk. The experiences of central banks of small, open economies in Latin America show that systemic liquidity provision could lead to a sharp depreciation of the exchange rate and, in the long term, boost inflation (Jacome 2008) . Indonesia experienced a similar situation during the 1997 crisis (Siregar 2005) .
Given the high cost of liquidity provision, it is in a central bank's interest to reduce the incidences of systemic liquidity stresses. The objective of this section is to take stock of the challenges facing the management of liquidity of the financial sector, and more importantly, to evaluate what central banks in Asia have done to improve their capacities and to conform to the initiatives introduced by the Basel Committee on liquidity management.
There are three types of financial-sector liquidity to be considered. The first is funding liquidity, which refers to the ability of banks to meet their liabilities and unwind or set their due positions (BCBS 2008) . The second is market liquidity, which refers to the ability to trade an asset at short notice, at low cost, and with minimal impact on its price (Sarr and Lybeck 2002) . The third type is central bank liquidity. This is the least discussed, but during a crisis the ability of a central bank to inject liquidity into the market is essential for the functioning and stability of the financial sector, as seen during the recent global financial crisis.
A SEACEN Centre survey of central banks in Asia highlights factors affecting the liquidity of the financial sector (Table 10 ). The most common source of funding liquidity is the liquidity mismatch between assets and liabilities (that is assets being less liquid than liabilities). This is not a surprise given the basic function of a bank, namely to transform liquid short-term deposits into illiquid long-term loans. The second source of liquidity problems is inadequate, liquidity risk management. This factor appears to be the most crucial root cause of market illiquidity. This finding accentuates the urgency to develop comprehensive stress testing practices to strengthen liquidity risk management capacity. Shifts in monetary policy and supervisory regulation have also been identified as major factors that have impacts on funding liquidity, especially for newly emerging markets, such as Cambodia. The rise in the reserve requirement and minimum capital requirement are examples of the amendments of the supervisory regulations. Unlike the 1997 crisis, the banking sectors of the East and Southeast Asian countries were in a much better position during the recent crisis. Funding liquidity appears to be abundant in most parts of the region. Deposits continued to grow during the crisis, with the exception of Thailand. The strong deposits contributed to a healthy loan to deposit ratio, averaging at around 70% to 80%. Banks in the region hold a large amount of excess reserves. Liquid assets are more than adequate to cover short-term liabilities. Furthermore, the ratio of excess reserve to required reserve ranges from 20% to 2,000%, while the ratio of liquid assets to short-term liabilities has also been well above the minimum targets, ranging from about 25% to 125% (Table 11) . Reform initiatives taken after the onset of the 1997 crisis have boosted the strength of the banking sector of these Asian economies. Liquidity ratio, cash flow projections, and minimum quantitative limits such as liquid asset and reserve holdings have become commonly available instruments for liquidity management for these Asian commercial banks (Table 12 ). In addition, these banks must regularly report their liquidity positions to the supervisory institutions (Table 13) . It is important to underline here that the quality and the degree of enforcement of these regulations vary from one jurisdiction to another. In the Philippines, for instance, required reserve is the highest in the region, at 19%, reflecting in part the authorities' concern about the health of the banking system. Classifications of liquid assets also vary from one country to another. For example, in Cambodia, liquid asset includes only cash and placements with banks. In Malaysia, apart from securities issued by the government and Bank Negara Malaysia, other securities, such as those issued by recognized government linked institutions, banker's acceptance, negotiable certificate of deposits, residential mortgage backed securities, and equities are also considered as liquid assets. Aligning the classification and the reinforcement of regulation with international standards is warranted. 17 The two standards for liquidity risk are the liquidity coverage ratio and the net stable funding ratio. The liquidity coverage ratio specifies the amount of high-quality liquid assets a bank can employ to offset the net cash outflows it experiences under severe short-term stress scenarios. This is to promote the short-term resilience of banks by ensuring they have adequate highquality liquid resources to survive an extreme stress scenario lasting one month. 18 The net stable funding ratio sets a minimum acceptable amount of stable funding based on the liquidity characteristics of a bank's assets and activities over one year. The objective is to promote resilience over longer-term time horizons by creating incentives for banks to fund their activities with more stable sources of funding.
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To bolster and improve consistency in international liquidity risk supervision, the BCBS developed monitoring tools to be used by supervisors to expand quantitative measures to monitor the liquidity risk profiles of banks globally. The proposed monitoring tools include contractual maturity mismatch (provides an initial, simple baseline of contractual commitments); concentration of funding (involves analyzing concentrations of wholesale funding); available unencumbered assets (measures the amount of unencumbered assets a bank has which could potentially be used as collateral for secured funding); market-related monitoring tools (includes monitoring market-wide data on asset prices and liquidity, among others; credit default swap spreads; and equity prices.
THE NEW CAPITAL STANDARDS UNDER BASEL III
Basel III represents a new era for global capital standards, with an emphasis on increasing the quality and level of banks' capital (Caruana 2010 The Tier 1 minimum capital requirement, which includes common equity and other qualifying financial instruments based on stricter criteria, will be increased to 6%, compared with a minimum ratio of 4% under Basel II (Table 14) . Under the new standard, a higher minimum capital requirement in common equity was raised from 2% to 4.5% of risk-weighted assets. A broader and stricter definition of risk-weighted assets has been imposed, particularly with the restrictive treatment of trading book, counterparty risk and securitizations. With the new, tighter treatment, common equity minimum capital increased effectively from roughly 1% to 4.5%. Hence, the new capital requirement is expected to increase the level of capital adequacy and the quality of loss-absorbing capital. To improve the resilience of the banking sector, a 2.5% capital conservation buffer (CCB) is added on top of the 4.5% minimum capital requirement in the category of common equity, raising the top-quality equity capital requirement to 7%, compared with just 2% under the Basel II standards. There is also flexibility in the CCB as it can be drawn down in times of losses, thus mitigating procyclicality in times of stress for banks. The CCB has a macro-prudential dimension as it can impact credit supply (Caruana 2010b) .
Another important aspect of the system-wide approach is the counter-cyclical buffer of (0-2.5%) of common equity or other fully loss absorbing capital, in addition to the CCB, to ensure systemically important financial institutions possess loss-absorbing capacity beyond the common standards. The cyclical buffer, aimed at achieving the broader macro-prudential goal, will be based on private-sector credit as excess aggregate credit growth has often been associated with systemic risk. It will be up to the national supervisors to exercise their judgment on the common point of reference and determine when to impose such a buffer.
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Lastly, a non-risk-based leverage ratio (i.e., Tier 1 capital divided by total assets, with no risk weighting) which acts as a backstop (i.e., last resort) is proposed to address the risk of buildup of excessive leverage in the system (Caruana 2010) . The backstop leverage ratio ensures that resulting distortions, if any, are within a certain range if risk based capital rules are found to be wrong. In general, the minimum total capital ratio There is no cost for withdrawal, in contrast to the CCB, which imposes some costs if it is drawn down (e.g., restrictions on earning distributions to stakeholders in the form of dividends, discretionary bonuses, etc., for banks approaching the regulatory minimum requirements).
remains at 8%, but the additional capital conservation buffer increases this ratio to 10.5% of risk weighted assets of which 8.5% must be Tier 1 capital. Member countries will start implementing Basel III on 1 January 2013, with the phase-in period extending in some cases to January 2019 (Table 15 ). For example, the phasing-in period for the capital conservation buffer is between 1 January 2016 and the end of 2018, becoming effective on 1 January 2019. But flexibility is given for national authorities to shorten the phasing-in period if appropriate. In general, Asian commercial banks are well capitalized (Table 1) . Commercial banks in Asia have been maintaining the capital adequacy ratio (CAR) well above the Basel II requirement of 8%, with the exception of Nepal and Mongolia. By the end of March 2010, the commercial banks in Malaysia maintained systemic-wide risk-weighted and Tier-1 capital ratios of 15% and 13%, respectively, much higher than the Basel II regulatory minimum of 8% and 4%, respectively. The Monetary Authority of Singapore has enforced minimum Tier-1 CAR at 6% and total CAR at 10%. In addition to higher required Tier-1 CAR and total CAR, a number of the Asian central banks and monetary authorities encourage banks to hold more capital than minimum requirements through incentives measures. In Taipei,China, for instance, the Financial Supervisory Commission has a policy stipulating that if banks want to establish foreign branches and subsidiaries or buy back shares from the stock market, their capital adequacy ratios must be well above 10%. A greater flexibility to expand operations is also given to banks by the central bank in the Philippines, provided that banks maintain a higher level of CAR than the prescribed minimum 10%.
Furthermore, major central banks in Asia have moved from minimum prescriptive loan loss provisioning to a current asset impairment-based approach. Bank Negara Malaysia had adopted this asset impairment approach by the end of 2009, in line with the implementation of International Accounting Standard 39. The forward looking risk assessment is being considered by many East and Southeast Asian central banks in as they look to improve their estimation of capital adequacy targets.
But Mervyn King, governor of the Bank of England, said that the Basel III framework has not raised the capital requirement of banks sufficiently to prevent another crisis (King 2010) . He based his observations on three criteria. First, a much higher level of capital than the one proposed is needed to counteract a change in sentiment during times of stress. Second, the Basel risk-weights approach is based on estimates during normal periods and in times of stress; these valuations become very poor estimates of underlying risks. Third, the Basel framework focuses on the asset side of banks' balance sheets and is therefore inadequate for dealing with risks arising from liquid assets and risky liability structures. As the financial sector system grows in sophistication-as is the case in advanced economies-banks are relying less and less on deposits for their lending and investment activities. Liquidity mismatches may thus arise as the net stable funding ratio can be lower than required.
21 Blinder (2010) argued that Basel III does not address the issue of over reliance on credit ratings. He asserts that rating agencies that have performed poorly on rating mortgage-backed securities and collateralized debt obligations will have a major role to play in the risk-weighting process under Basel III. He also argued that the process of letting banks use their internal model to measure risk remains in Basel III and this has proven to be disastrous for Basel II. Implementing Basel III will be a challenge for supervisors across different jurisdictions (Slaughter and May 2010) . But it is fair to say that Basel III is trying to address systemic issues more methodically. The integrated approach, which includes resolution regimes, will take into account a combination of capital surcharges, contingent capital, and bail-in debt.
More explicit elaboration is arguably needed for Basel III on this liquidity issue.
CONCLUDING REMARKS
The outlook for most Asian economies has appeared much more upbeat in the first quarter of 2010 than a year earlier. Growth rate projections for 2010 and 2011 reported by market analysts and multilateral agencies have in most parts been more buoyant than those of the governments of the countries. This partly reflected the swift and strong return of market confidence, as captured by the falling Emerging Market Bond Index and the credit default swap rates, especially since the second half of 2009. Together with the return of market confidence, capital flows into the countries have surged. Management of these capital flows will be critical to the strength of the economic recoveries of these countries and to the stability of the financial sector.
One pressing challenge for most central banks in Asia is to unwind the stimulus packages implemented during the height of the global financial crisis. The central banks of Malaysia and the Philippines have raised their policy rates, while the Monetary Authority of Singapore has expanded the ban for an appreciation of the local currency to cool inflationary pressure. Although the state of domestic economies should influence exit strategies, external factors remain a critical consideration for central banks in Asia. The outcome of any exit strategy is likely to have an impact on the capital flows and therefore the management, particularly on the potential risks, of these much-needed but volatile flows.
Like past crises, the recent global financial crisis has brought new challenges for the management of financial stability in particular and monetary policy in general. In this study, we examine a number of lessons and recent initiatives in macro-prudential regulations. Several are in the early stages of implementation and are likely to undergo adjustments and improvements. Stress testing has been recognized as a useful tool, but it remains to be seen how practical it is, especially for emerging markets. Similarly, the globalized banking system accentuates the urgency to push forward with the college of supervisors. But skeptics point to mounting challenges for central bankers, especially from the emerging markets, to move forward and take an active role. Despite such challenges, the lessons from the past crises are clear: that failure to act would prove costly and that the major economies in Asia greatly benefited from strenuous reforms initiated at the onset of the 1997 crisis.
